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ABSTRACT : PURPOSE: To provide a bistable diode which has a memory function and a large on/off 
ratio of a current. 

CONSTITUTION: At least two dielectric layers 2 and 3 are provided between a first 
conductive electrode 1 and a second conductive electrode 4. At least one of the dielectric 
layers 2 and 3 is a ferroelectric layer (for instance 3). In this construction, a barrier which 
prevents canrlers from moving may be provided along a boundary between the dielectric 
layer 2 or 3 and at least one of the first and second conductive electrodes 1 and 4. 
Further, at least one of the first and second conductive electrodes 1 and 4 may be made 
of metal or oxide material showing superconducting properties. 
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INVENTOR : FUKUYAMA MASAO; 
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TITLE : VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to fomi the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an Isopropyl group respectively, XI and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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^0.05 min2 * TfOSfi. *3 1 ^t'li-<J5»At'^> 
1)*^ ^;cJf. PN^^M|*^'6 4 0 0mm2t'S)I.J® 

(0V{:t3{tSffl|?g») <r>ii^':> 

2 , 6 *W(6j-r^^|B]iia(#9i7)^1iP Ng-^4<7)lKlf 
Otf <?> $r ± 1 0 %m{cfll;t. i>Zt iNmt'h hZf^ 

pmf^i*4oiiw<7)tf;>{i. ±io%\miznx.h^ 

[0047] ( ^iOit^tOV-iT ) ^ ^ tC*^#<b 
PS^»fL^!tl!l^(*l4 1 tNS*^^t^#« 
#:;i4 2 1 tOHtOW^^tOit^^-fbS-ttl. ^ i; (C J; 0 . EP 

^<*Ji4 1 NM*^t^fe4^^i*«4 2«7)IS 

^t:m^j:t>^hZbl,zi:*). 02 (b) 

^znti>m%m^o^^^<7y±%^ (32 (b) c-fcjt 
ifim^t. nmmiz)3mm^ti:^x.^zti!i^T^ 

*!5*S*Ji4 15r?f< LT, Na^mfl:-^3|i^{^«4 

s*«^L^!}i!iiH^*«4 1 im< IX. Nmmit^ 
^»m4 2^m<-fh. M.f^mm^<r>itii. i : 4 
-4 : ix'hh, Kcti. -:^mm^m4 1 , 4 2*^® 

(0«:ctf . 1 0 nin*g|) ^izli. WmEtt 

[00481 PM^it^^mmA 1 fc J:t/NS* 
^^S!|i|^^if*cJi4 2oii;?iL$-Ji<-rsc:i:X', #jiP 
Ni?^{!|£4(7)jiHmffltf:l6]±$-li-SC:fc*JT§l.. ftf* 
*tiP Nig^4<0)5;^i2r 2 0 0 n mJ-Xht L 
EpjD^SrDCl 0VJ^Lh^c-r•&^i:*^T- 
3 0V(c-r^^i: tT-^S, -yj. *«PNJi^f*4c7) 
JS;^i2r 1 0 nm^mt Uc^^iZli, W«ff*fDC 2 . 

5y^mt^j:^mv<&Ttxitom(^^hh. 



[0049] (llimS2tOV^T) iJ:tlll«ffi2 
it. null, Stil{tttt5J:yij};gtt^OS^S1t*JS35 

ii-:]>T>^m^izmm^ii. t^j:h-h. mim 

*»'fflVv(?>ix|,^tCJi, 1 0 n mJ,:)Ji 1 0 0 n mVXfX' 
1 0 0 n m];j±4 0 0 nmOTr^SC t 
[0050] ZZtX'ii. mme0^liZXhmm^j:B 

m^mmix^tii/i. miwi&2(f)mKmit. m^m 

izmmmm:)mi, mmizximmco^m. T^ms^ 
txmm^^mzi:^m:k^ti^. wi^m^j:&tn.m.im 
m&tjimiztm.Lx 0 . 7Q/Dtuiio. oQ/nti 

TT$>lZbmit\\ mi«ffi2i3J:t^§|{tJ«ffi3 

mz%i«j^^Mzi yTyt<rm^nizwm^^ tn 

[005 1] $ii>jc. miw&2ff)mA^m^Lx&tn. 

m (ffi«ffiKii) ^m(^^obLxitimmti^±^\>^m 

xmmitzm^. ^imj&2cr>m^<oti(i>i}^:k^ 
*). m^t^h■/3^^Lx\^^^^c7)mlnm2±^m^^ 
tL^^mi^m4i. 4 2comw±imimi<-^:^t: 
tb. mimM2(ommmmMii^miinzm»t 

XI. 0 Q/nif}± 10.0 Q/DJaTT* 5 . ta!o 

7. o^/nm'(rmmjmb'^-m^j:m^\i.% 

l«g2 a:*^JR*»^Jg«-rs:: Lv^. ^tJ. 

ll:ffi 2 L:tJi^. 
mtt*«7. 0a/'nSr^i.|,t^S^i::5r»9, fifflttAf 

^''X{>±.ubmm.<r>zbiimth, ttz. udtx-i>tc 

v^*^, H 1 m«i 2 fcit/^iajms 3 ti^4Ett-cft I. . 

[0 0 5 2] (m2mffi6{;ov^T) -^«:5r3yT>' 
■ttcfcv^TIi, SS2mffi6{i7;l'S-'^;A*>4>Jg^$ii 

^■t*:l.-ty>«cli:4 VB«f^o>' W T;^«EA>'i£JSTib*Jt 
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izM<^j:'0. 0. lS&.%^mX'ii'£'W^j:^<^TxmE 
^&ifi$^^l^E<^t^-2. 5V*>^>+2. 5V 

0. im&%vj.±5mM%aTvhhzkf)^ 

mfttiiiX\.\ ^ftJ. Il2m®6i,mim862t|nl 

[0053] (^m 7 {cov^T ) ^^i5xxmm<^ 

2mii6. ^r^>l>'lC*liPN«^«i:4S:ftS-ri.^i6. 
m21g@60jlffi*»*>c:ixii, SrSd J: ^ ^ffiH«7*^J^ 

ti, ff;^ 1 0 0 n mJiLh 5 0 0 n mJilT^OMfby/l'V- 

[0054] 1 o<7)Mg®«CCfeV^T .01 ( b ) 
•f idle, UeoJ:3^-^t<7)m®2, efcilf-^iit:: 
^^*i^c*«|P N jg-^4 *>^>^t yr y-t 
Ji, JlH*^)i8t:J:-5T$tih$iifc-*t<^Sl»R 

itm2m.9t<^mizi^ttix\^i. 

[0055]. (8^1, Qtov^T) C:<0i^5rS« 

1 , 9 i: LTIi^tclB^^n^rV^ii. ««icF^giO«ffi 

2. 6i>j;t/^ISPNJi^(4c4?r«S-ri./ci^). -*f<7) 
S«l. 9{±. ^^4'c7)*:5i-fcJ:t>m^^$*^V^ 

jSRWCSSl, 9<nW^1fO. 2mmBLt.O. 5mm* 
mX'hhi^^\Z\i.m.l. 90^«i2. Ommx 

1. 2 5niin*^ii,3. 2nimX2. 5mmWS.X'h^. 
mil. 9(r>m^ifi0. 5mmJJLhl. ImmJiiTT'J) 

LtzA. 5inmX3. 2mm*»4> 1 0 0 mmX 1 0 Om 
TcmM[Z-fhZ.t-b^X'%i,. 
[0 0 5 6] (g«ii8{:ov^T)-J*OSiRi, 9<7) 



^fflS-S«-r&««S8tLTJ4. H9M^t{iMiBSfb 

^Hfl{zfcJt5ff«8PNg^«c4l4, ff.)ffil?igJgfcJ:if 
i&i^Sa: 7 OX;*»<i 8 5*CSS* Tl^^ic^ < X'h h 

v^*>iissf#s'it LTii. msmttfz\t^mkm.<^ 
mz, u^mAzxhm±^^'tif), %^iox:x'<n- 

«-eSiOsa^jeiajg*J^-:3r< 1 1 7 0-C-C^)&cOT, * 

%mi.zmi>^Y>iim^A<7>m^m.iiXifm^ 

«*• 7 0*C*>4>8 5X;SJK4T'^f ?St::®< X'tfzZt b 

mif.-yX. immz^h-^^m.-:i>T>-^\ifimi^ 
mzm>xm^h, 

[ 0 0 5 7 1 $ ±iS«3^J{:eg5 /t mEUiS 0 

(cj:*), 2mws.\, 9^izwtmstcM?i-^^-rm 
iph^Kthm.. mm^zxh^WiP^m^WA'-^y 

it^>it|. . SS*'' 5 0 m i>^^^Z\,i . i-t-SBj&^f. 
[ 0 0 5 8 ] g«J18(cJ: >)$J±§^i7t:2ti<7)S«l . 

9paw4. m^^5 0ppmmi.zw&i,fzm.m 
mtxii. m.^ixm\^(>tixhi:\'\ mmxbhx 

[0 059] (i?3t*a)I2l ih) {Z^.^ixhif^m 

I.. i-f. ^imn ±.^z^mz3\%]^^-ixhn\%)iiL 

nmb LT<7)^1^2fcJ:lX§iai^3Sri^j£-t*. 

1 «s 2 j:t;?iaims 3 1 s« 1 ±icfM-r2. 

:&ffitLTt4. miSfli2i3J:i;^?liiimffi3*i«#«» 
t*^f#, igim®2i5jtif^iaia:«s3*W'ti-fc7$ 
{Wi'rim) ^mfh:ibifix-^h. tea. ma 

[0060] <j:(c. ig 1 w^2±.\,zpm.-m^-^wm 
WMAiimmh, ^t>{z9m:^mc^mmmA 

mWMA 2 ^WM-th ^ fctcj: 0 , #^{^Ji4 1,42 
<m^mX'iL(r>^^{>±< |5]-c7)WtSP Nli^t^4 *ge 
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mm ^rs J: 5 1 . nm^wt^m-mi^^A 2 ±t 
ki. ^mmA 1 . 4 2i;^g^^K**»^>^i,^m 

2mL9t^\^mb^^Mzm-kf>^XME.-th 

=sri5, mm<owmiz^m%:m^Lx^ii\\ 

ZiDbt, ^Xf:^#H^TTlTi.tf. SSI, 9^{c 
^isA'^i:m^tz$iXX'^h. tt:. m2a«9ar^ 
■rS^tC^r^P N^#:4^0^''^->''5rT'i: 1.11 0 K 
«^l.3^:a6. HI (b) {c^-TidK, ftgS? 
{±m2«g6) tm2m.9 b?:imLXi5<Ztm 

[0062] ±ieolftBBT'»i. 1 . 9<^imiZ 

{iloc7)PN:&Jig^4 l*^^ilT<-^S**, 03 1 
^-Tct -3 2otLhOP N*«»^4 1 fix 
l->-CtJ;V\ ClCOJi^. lOC0PN*^^-&^4 1<7):« 

g L^-rv t V ^ ^ mj^i% h . -itoss 1 . 9(m\z 

m.ttLh2'omL<nY>wmi^\k>A 1 k^n^Mtj^ 

«ffi2. 6t*>^>^rl,3yT>-tli, M?ij{cg^$nT 

MzmM(n^y=fy^^m^\z^m.x\>i.\^, 




[ 0 0 6 7 1 $ <5> PM^r»ft^iH)^^f<!«4 1 ± 

h) T7P5-'>A^^«{cJ:0. Jf;^i5 0±2. 5n 

(il. 7mni. Hff 1 . SmmCONSfl-S^b^?*!^ 
mm A 2 . PSWSfli^!(3ji|^«cl4 1 

4 1 zr^B^LTt. ^rfc, 01 ( b ) coJ: p tc, PS*^ 

ft^^*e4 i<oHfflffif-M>;^ (s-^yyy? 

[00681 
[^fcS] 



[00631 

\mm\ ^%m:mmtmzi.^m-mzm^ 
ti>i)\ i^j.T<^miinrfsSS<^^izis.m^ixfz:$i 

^^M^m^th tiibiz<7);^m\'^ tytih'<.^ X'h 0 . 

^n-^<^&m^ziimixfc::m3tmnmiWiStthtz 
[0064] {mmi) 

5mm. afl3. 2mmT'$)l.ii^^'7;^*»<^^|.S 

« 1 <5D-^re^ffl±c, mm3mifi9± i Q/ax-fci. 

^ ^ j^''>i.^efll!|&S::^>'N-y:?Ci OBI mffi2t>i:l/ 
flttJSffiSS-mtJt. Bl«ffi2<7)1i{i2. 3mm, 
Iiff{i2. 5mmT'ilj'), ?iaimffi3«0«iJi0. 7m 
m. |?ffJi2. 5mmT'fcO. l^lt|ffi2feJ:tJf?iaj^ 
fiESOratJiigO. 2mmOSPg2-««tIjetfi-rS^i: 
{CJ:0. lll«®2feJ:t^l!il«ffi3Sr5:v^{cie^L 

[0065] Kfc. H 1 ^2±{C. J.JlTO€7{C^$ 
ix* ?K 'J h 7 X T 5 yit-^'ifa^wmi.z i 0 . 

50nm±2. 5nm,i|Bl. 7mm.J|ffl. 8mm 

<r>pmMm.-^mmwmA\inmLi^. z<r>tt. 

01 (b) tz*-tJ:-5t, mim®2<7)— ffl!gD5r;JC>Jh 

[0066] 
(Yk7] 
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[0069] d:iz. mtm^t-^^mi¥m4 2±t4 
ti:nmMmt?>ztizx*).mmMmif^o. 7± 

0. 1 Q/n, Jl;^7!)n 5 0 nm, 11*^1 . 7rnm,|g 

itzmtgithJiot,z. S2i8fiB6*><b. ^^mmi5<^m 

>-fk^*!5fcJ: 1 1iffi2<^fl!!lcit*»JtT t 

ttfii20PJ®li, milffi2fej:i;"?iail;®3<7)ra£7)4' 

1 mffi 2 consi x'izi^n mit i fz^ o v 
vy x-)\.r$.yit^izx*)wSi^tLX\>^h, S2« 

[0070] -yr. ymt'7.y3:y-)i'Am:i^4i^i^m 

ft) JrS^UcS-fbS'Jt^ S^V-;^^EiS^^^^SlJt*^ 
^^0, ftS*^'0. 2Pa • sOMiSa^tSx^K^i^® 
fli{3 , aS75p' 1 0 ± 2 ua(7M^i^ 
^-tt^^SiJar, Jl/^*«0. Smin, i(s*^2. Qmm, 
S^T*^2. 5inm<?DJiSi!X?7;'.*>'i^(:.&M2»«9<0 

^f*4 1^2:aeUv:mi«^llc::c7)|g2S«9*Bi 
7 0*Cir)M3R;{f;?.^§iT-C*^/iit«^, mmi 

it-mzm^titi. 

[0071] ( ^S^Sfta y T>"9-i7)IF« ) it ^>ii)t^ 

imimii}^i;>^i>«^2. 3mmcr,mimm2z:mmb 
(BO. 7mmcO§iailSffi3 2-feffit t/L% 02 



(a) tC^^aSi^tC. -2. 5V*>^> + 2. 5VO 
liil<7)^a-EPJirfl. i: - J-?5 0 0 p F A^t>i^ 1 1 5 0 
P F 4 rif «Sfi*> i; -Ttc^-ft L . ? (C jSS 6 0 

gBitgs 0 Oi^ragK7)»«Stfi<o^^t${i± 1 %JartT 

iO^frT. +2. 5VOE|ISlimff^3 0 0 0^S*>ttT 
ii^SL/cf^tC. -2. 5V*>^>+2. SVcOigfflO 
mBESrEPSoLTt, «5 5 0pF*>^>|<;l lOOpFi 

[00721 Hfilfc, ffiJK7 OX:o^^ffT. +4. 8V 
<^EP»ll«E$:3 00 0^WTji^«LJtfifc{z, - 
2. 5Vi}^h+2. 5Vc7)SfflomJI$:E|]jDLTt, 
600pH*»^>*^;1000pH4 T'tPa^fi*^ 'J -TiZ 
Sfl:Lfc. iiOi:^. 62. min<0S11gffi2S-KEffit 

txw±z:maLfz^(ominii. mmmi^ovcr) 
^Uii. 9%X'f>*). epiii^£E5&^2. svco^^t: 

liO. 86%r*r>;t. miS@2$-|Sffii:LT 

1. 6VcO®E^ErUDL7t%&coa^{i4. 5 2%-C 

^^1 kHz03cam ( IV) iemtti^z: 

m^k LX. mm,i ookHz^msMsav) i 

^mco^'Wii mn itz^^x'ti-y X t Bimn\tifi 

[0073] immm 2 ) 'Aizmc^^ifmrntcm. 

miz-o\,^xtm-th. 

[00741 (mm 2 ) mz® 3ff):^fmm<rm& 

miz-:>\,^xwmth. 

o-*toDS±tc , mmmmi)^ o . 7 q/dt'$) s^*^ 

^>^Smimffi2^r^>mc?iai«^3afcJ;y^3b^a 
iiL;t. ^imS2<7)J?;?iii2 0 0nni, itB(±4 4. 7 
mm. I!fi=7 0. OmmThr>ti, 3\i^WSS 3L<r>m?/. 
Ii200nin, ISJiS. 0mm, |5ff34. 85mmT' 
^iajmS3bc0Ji;^^{i2 0 0nm. <B{i5. 0 
mm, «ff34. 85mmX'f)-^fc. tt:. |gll|ffi2 
i;?ltb«:ffi3at«7)^ (03 (b ) #K) {io. 5mm 
X'h*). |5l«t|gimS2i:?1iiJ«ffi3btc0ia (03 

( a ) #E ) 1 0 . 5 mmt'J)-? 7t . 

[ 0 0 7 5 1 actdg 1 1Sffi2±tC, OTc^^t9 T'S^^ 

1 00±5/ioi. ig30mm. jSffS 1 . SSmmcOP 

m^^-^mmm4ii2':>wsitz. z<Di:^, 
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1^9] 




[ 0 0 7 7 ] $ 4,tc. 2-:>copmmit-^^^mf^^'i 

-t'^ (2, 2->''7j!::i;l^t'-;U) xyP7x-;l.**: 
8 5 mm«7>NS^r^l:^!W^#:l4 2 ^ , PS^KfL 



.X (2. 2-i^'7x-;l'h'::i/l/) jc::i;KCJ: Oft 
?gL7t.. iO«a<?)^> 4, 4' • -t'X (2. 
2 - > 7 i -;^h-Il;^ ) •r;l'7 x -yi/*s5iaitM63 a • 

[00783 

[fl:ioj 



[ 0 0 7 9 ] 2r>cr)Nm^m:^'mmm4 2 
±(o-^ix^tnzo . 2±o. iaji%<oy^'>At 9 

9. 8±0. lfiJI%<0T;P5->^Afc5|il^^t-ri. 

-I i: tc J: ») , mm&tjim¥0 .7 + 1 i2,/n. fWnji^S 
0 Onm. iljtp3 1 . 1 5 mm. Mfir*^'3 0 . 8 5mm 

J; 3 Jtl6l^6 a • 6 b*»^>, ^#:14 2(0m 
ffi. 4, 4' • -h'j^(2, 2-i''7x-;l'h'r.;P) -f 

;U7x:zMcMS$fi/c^fr«4 mm. HlX/m 
0 h D 7x^;UT S Wb^tcJ: OftS^i-u^H 1 «@ 

W|6j1iffi6a • 6bJ;t:{i. ZMiti^O^yiJ* 
^^r^*;^ 2 0 0 n m<Offa« 7 J: OSl L 

[00801 -^r, ©^20±5//BCO0. 2mM% 

77yp_h) g.^ j^l. Imm. iti3 6mm, 
7 Ominc7)r/l/Syi^y^r_j.;j^5j;^^,^;3,^ll2S« 
90^3H{Cffi^L. ««PN^f*:4l?^WflL^cmi 
««l(CC:<7)^2»«^9^a!iO-&i5-li-TUDffLT. g« 




[ 0 0 8 ij ( ^^§43 yTyv<^nm ) n^titz^ 
^mst^tyrymi. ^h^^^^m^>Ty^ifi2m 

M.mzmm $ ti^z 3 r? y r y 0 . j: s 
wmmA(o^mi2m^i,zmimm2imm. Claims 

3a • 3bS:^i:LT, -2. 5V3!)>4>+2. 5VJ 
rJcfflT-mEESrEPSim. t . *<J8 0 0 0 0 p F*»ii>iM7 1 
8 3 0 0 0 P FtTmmM&i^'J -TlZ^itltz, t 

fz . ^mm^Tcmmrnrntmn 0 . 1 q wt t ^ 9 

[0082] ^:lv«i, g^ffli^scittcio. ; 

I., ^^c. :*:B«iOa^l±fc. — *f(7)mS2, 6{c^ 
tixtz^PNm'^iii4z:4 0 0 0 0<i. V h'j 

ftiifcLTffmsfiffl^ 1 o^*-f> 1 0 omizuz^ 

[0083] 

[^BfliT)^^] :^mM^zmh-sm^§tzlyTy•f^zJ:i}. 
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[ 0 0 8 4 ] S 3t , V-\:ynzmv^CytiUt^'!^'^. 
^2, 6fcJ;t//i:^di*^PNit^«c4<7)5^5-^ 

H-tl. c: t J: 0 . If «§S<OilEilSrS!^k§-fr S w i: 

v^&fztb. m^^^mmzmthztiisj^Thi, m 
mizii, mMmmimiimmi:mBi-^ztizx 

0, 1 cin2§0l7OOOpF*»4>6OOOOpFi 
Tm.lzmMZti/'T^hiilfT^K. mfii2, 6i3J: 

1 OpF*>^l 0/iF2rigi.S®figatt'ffiSiOM 
[0085] *%BS(c^^^S'SS:3yr>'-9-<i> 11^ 
iS 6 0 'C , fflMSJt 9 5 %cO&2aSlliiTK 3 0 0 

*tj: dtw, -n(rymi\ . 9ffM>.zmL'm^^A 

a yfy^i^z. tz^^mM.:! yfyv-mmx'ii . mm 
m±iz)iifmmmmmM.mi. tamtzmtxim&jL 



[01] ( a ) li*|gHgtC^.|,Dr^Sfi3 y^y^ffysf. 

mm 

(b)imi (a) OA-A' iSiWimm 

[02 1 ( a ) Ji. ^?tmz%i>-si^^B.ayTytff) 
( b ) (i. ■J|^#^4 1 , 4 20ii*a:M^t'^^-&3t:^ 

[031 ( a ) ii.:^miz^hm<DTim^M:i ^fy^ 

(b) {i03 (a) C7)A-A' ^Biffl0 

(c) {103 (a)OB-B' ISIiliiii0 

[04] gSJicoU— f-MI-v'y/Un^'Ty-^SrVl- 
'J -y ^' x^tcM^I. J: 5 LT»fiRlll«Stffl*2X/i¥ 
90 

[05 ) ( a ) \imk<nv-^- Y y v7';P3 y^y^ 

(b) <i:05 (a) iOA-A' 
[^fttOiKBB] 
1 

2 mmm. 

3 ^lajss 

4 «liPN»^ 

4 1 PS^fl:-^!|i5^i*cl 

4 2 NM^«S^t^^«sl 

6 ig2ms 

7 sai 

8 w^m 

9 ^2*:^ 



[04] 
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8 9r2«s 



7um 



0 ff2|t& 



(b) 



8 mji 



2 mi 




1 msfi 



3 Sims 

41 P£«tt{b^¥«^Ji 



42 NSMfi:««it^9»:Ji 
4 MPNMf^ 




A' 
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